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TITLE COILED TUBING SCREEN 

INVENTOR; Bennett M. Richard and Bern A. Vo* 

FIELD OF THE INV^wnnM 

The field o< this hveitton frtaiBatedow^ 
ered on coied tubing where the tuMng cen eieo be expanded aoeinst ttw 
screen to push it against the wetoora 

BACKGROUND OF THE INVPMJkj^| 

In typical completions I n the past metafile screens have been inserted 
on rigid or cofiedtubtng into e zone In tnevveflbore for productert Prior to 
producing the zone, sand partiolee wore delivered outside the screen in a 
tecNilqiJolarovvn as gravel packing. Screens have also been used that come 
Prepacked with a saxilayw^ 

techniques or to be used in eonjundhm wflh the ptacemerit erf sand outsfele 
the screen. Tte gravel packing procedures espec^ 
tions left uncertainties as to whether tieaajid had been atrffidenUydistd 
uniformly In the annular space so as to provide an effective gravel pack. 
Addafonatty, the gravel packing praeaduretotikvaliiabfetimetoacooti^ 
and required the use of surface equipment to Iterate the maienal for clace- 
ment In the weKbore. Another Disadvantage of traditional gravel packing 
procedures b that an annular space wound the screen had to to left so that 
the gravel could be placed there. The end result was the inside diameter 
within toe screen was necessarty smal to sflow for the presence of the 
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annular space. This constriction In size could also advereOyaffecttho pro- 
duct ofthetbrmation to the surface. 

In using certain (fritting techniques, particularly in unconsolidated for- 
mations, the drilling mud would form a barrier adjacent the wettbore which 
s cause subsequent plugging when the production began, even with screens 
and gravd packs being deployed. 

A more ideal situation tor producing a forrnationte to leave iheweflbore 
in Its drilled state so as to create the least amount of dlsturttance to the for- 
mation which lias just been driaed. Traditional techniques leaving an annular 
10 gap which would be gravel packed, further Involved risks of damaging the 
formation in the gravel packing process, such as when situations occurred 
that would allow fluid to convey the gravel to aiso apply hydraulic forces on 
the formation as wel as incompatibilities between the forntatton and the fluids 
used to convey the gravel 

is 

SUMMARY OF THE INVENTION 

One of the objects of the present Invention is to allow a wefl to be 
produced through a screen wlfcoutti^needforagiaveipack. This objective 
is accompfished by the placement of an expandable screen that can move 

20 radially outward!/ when placed at the desired location against the weilbore 
and be porous enough with sufficient open area to allow production from toe 
formation. Another objective Is to be able to easfly place the screen In the 
desired location. This objective is met in one way by using ooBed tubing 
which can be preperforated lor a support for the screen. Another objective is 

25 to protect the screen during delivery to the desired location In the wefibore by 
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after properlocaiton of the^^M^. These aodothj^ves 

are farther described below in Vie "set^M* the preferred en^ 
nient 



DESCRIPTION! Or tup Ef^yyi^ 

Rflwol toeeec«orrtv(e>«ofadev«rt 
tus expanded against the wotoofe. 

Figure2tethesectk)nvtewa(onoBnefi2-2ofRgurei. 
*^3fetrteeeceonviewofRgure2sto^ 
inner tube against the Waring material. 

F ^ 4fa aeegmem which can be rolled loi^^ 
flexible tubing which gives underlying support to theater or media. 

pgr*m=D description of tup ppffpp nep PMR or,u^ 

Thoprefeoedembcxfirnert Is lustra A 
cow fablr* i*el locerrteaaa 

^vvh^tepfetenu^madefromapejfa 
AsceeninRgure^segmertiarweepfaraiityofperfo^ 
bearrer^havcwlereiiherrandcw Theeegmem 




otherknown technique andki any enter. THe desirable goalie to have ap- 
PtoxlmateVa30c*40p 

a tubular shape. The segment 12 can twioBedlonglludlh^ 
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1 6 and 18 are brought together to make a longftudinal eeam which Is welded 
or otherwise dosed up. Alternatively, the segment 12 can be spirally wound 
so that edges 16 and 18 come together in a continuous spiral seam, with the 
advantage in spiral winding being that a particular outside diameter or a 
tubular configuration can bo obtained with any given wkflh of segment 12. 
Thte Should be compared to roBng the segrnent 12 Into a tube where te width 
determines the diameter of the tube (hat is fcmied when edges 16 and 18 ere 
aligned and joined in a technique wed known h the art 

The openings or holes 14 can be put oh the tubing made from eegrnent 
12 for only a portion ofthe coiled tubing string20. The segment 12 can be as 
long as thelnfehed coiled length of the tubing 20 with openings 14 placed at 
the desired locations. Using conventional surface equipment and reel lo.the 
flexible tubing 20 can be quicWy run Into trie weRbore 22 to piece the perfo- 
rated segment or segments at the desired locations. 

figure 2 shows in section the tube 20 made from the segment or seg- 
menta 12 along with openings 14. Wrapped around the openings 14 is an 
opened grid structure which can be made from metallic or composite or other 
nonmetalBc materials. The purpose of the grid 26 is to provide a support off 
of tube 20 kJr the open cea After media 23. In the preferred embodiment, the 
media 28 is made of Vlton and is an open cefl structure akin to a sponge 
material such as b available from Mosftes Rubber Company of Fort Worth. 
Texas under Product No. 10292. The opening size can be made to suit The 
significant feature of the filtering material 28 is tiiat tils flexible. Thus, when 
the string 20 Is preformed into a corrugated shape as shown in Figure 3, by 
using known techniques such as pulling it li¥oup^adte,thefatBrrnateriai28 
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can then beappfedcwertas shown in Rgure3. Thereafter, when the mate- 
rial 28 is properly positioned in the welbore. a Imown eojanslon t^ 
traledschemalk^asMhRourelcanbelns^ 
the initial shape shown in Figure 3 and expand Bie string 20 under the fater 
rnaterial28toaiourKtedshapeaesbc™ As a result, the alter 

material which is fiaxtfcexpa^ 
oftubular20 changes from that of Rgure 3 to that of Figure 2. 

A cover material 32 can overlay the filter material 28 for running m, so 
as to protect the finer material 23 from gauges or cuts during run-in. The 
material can be a thin sheet which snaps upon the sSghtest expansion of the 
corrugated tutiUar 2a Itcanbeaelastontericrnaterlalthatll^^ 
slightBstexpaitsiondtheijridenVIn^ 

3. Other materials for the cover 32 can be employed wflhcxjt departing from 
the spirit of the fronton or, in a ptrtoutarappfteattoa the covert 
eftninatod. ArnaterialwNchdJssoh«orls<*ieri^ 
aisobeemployrtasacover328uchfhattwll no longer be in the way when 
it is desired to put the wel In production. 

S<gni&^expar»ioT»wrunw^ 
shape of the tauter 29 from the corrugated shape, such as shown for exam- 
ptehRgure3totheroundedahapeaeeh^ WhBe a particular 

fwir-tobearrang^ri^ 

Initial shapes are wfthln the purview of the invention. Tne significant thing is 
that the urxlertying support rtructerew^ 

of tio siring 20, as shown In Figured, Is ca|»abteofvotumelrlcanyexpajioTng 
so as to bring the filter material 28 into contact wtfh me weOxxe as drifted. 

s 
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TheWSaicenugated shape also permits Insertion in smaller wrftoon*. The 
Initial shape does not have to be corrugated. It can be round and be ex- 
panded dowrthole. 

Trte tecrinicpjels partfcularty advantageous In under-halanced drflHng 
where circulating mud is not used in these sfcuaSons. particularly where 
shale is encowilBrad. the a*«a^ 

use of the apparatus and method as described. The fciBal shape of the 
weilbore is retained by the «ssemblywhentf*etr^ 
the filler material 28 so as to push the filter material 28 up agahst the weilbcre 
34. Insooolrttthetamafoncaflbea^ 

riaJ 28 without the presence of an annular space around the outside of the 
«ter material. Trie traditional gravel pacWr^^ 
wHhln the tubular 20 after it has been expanded to a rourriedsrope is larger 
than it otherwise would have been using a traditional gravel pack which 
requires** aruiuiar space far the pjavelr»ecessnat^a«maflerhsidedtem- 
eter Inside the screen. 

It should be noted that it is within the purview of tWsirrventfontopro- 
duce a formation through the use of a corted tubing string such as 20 which 
is perforated wBh openings or holes 14. A tuc^ string 20 so perforated wBh 
openings 14 can be used in conjunction with tradffional gravel pack tech- 
niques to produce a formation. In me preferred embodiment, the open ceti 
filter material 28 preferabrymad^ 

such as Vrton is overlaid on the corrugated tubular 20 as shc>wn in Figure a 
The stretehaMe qualifies of the filter matertaj 28 aBow Ito lise in con|unctton 
wlmaiiHBalfr corrugated 
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ItfcaJsowfthtothQpim^ 

w«houtWtfaIr/ooir U gaJln 8 thet«b.20^ ^ 

^^canbeaxparKledlnanWW 
against the weflbo re. 

Various known techniques to expand the t^ptoeMcanbeused. 
^^*«<^"^forthetBtorm^ 
too afces and holds the formation to la natural state when to «» expended 
PO^aashowntoRgurei Uponexp^^ft^n^^^^ 

ffiter iiwterlaf 28 « act as a pwlbral* 

production from the formation. 

The reinforcing grid 26 can be a layer that overlays the tube 20 as 
^hFtaurea.orltcanbeastoxaaalooriv^ 
28. TrwreWorcem^ 

als arxlfeoenera^ an open weave. Ife^ 
P^*»nc<rt departing from to 

It to also within the purvtaw of the taverdkmtoiiseanlnMa* 
cross section tor the tube 20 under tha flier rrtoterf*^ 
exp-r-lhec^btoatk^ Hov^, trte preferred ern> 
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bocf merit involves the use of a corrugated tube uider fitter 28 material so thai 
greater volumetric expansions can occur underneath the filter material 28 to 
better position tt against the weflbore. 

In the preferred embodiment, the openings 14 are round. Rounded 
5 opersngs provide abettor structural Integrfty erf tt>e tub* after expansion than 
fmtlal openings which are slotted. Using materials such as stainless steel 
316L yield strengths of 30,000 to 80,000 psi can be obtained. 

It is also wttwi the scope of the hverioontepiovkteasuflkiemejq^ 
sfon force on the corrugated tube 20 to get it into trie rounded pasHm shown 
10 in Figure 2 such that the filter 28 engages the weibore with a residual force 
and, in certain conditions, pushes back the formation materials defining the 
weltoore to enlarge ft. 

i The expansion techniques which are krown can be used to change the 

configuration of the corrugated tube 20 under the filter material 28 to a 

15 rounded shape. These can include devices vvf^ employ a wedge wmich is 
pushed or DuSed through to tubular or any oflierdrt^oavfcewt^ entails 
the use of rofiers which can be actuated radtefy outwardly to initiate the 
expansion of the corrugated tubular as tho driver advances. 

Those sidled in the art wB appreciate the advantages of the apparatus 

20 and mettx>d as described above. In lateral completions there b some uncer- 
taWy as to the distribution of the gravel around a screen. Additionally, the 
necessity of leaving an annular gap for placement of the gravel acts as a 
inflation on production from the zone in the weibore. In certain applications 
involving unconsolidated shale formations. driNng with mud can create an 

25 impervious cake on the weflbore waBs which wit be detrimental to future 
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^'"^crfedtuWngm^ 

^^coKflontoar^ The open c*.*,,^ 

28 can be pushed ftmly against the ^ R can easHy resist 

direction. The opening size in the filter material 28 is pre****, and the 

assecr^cant^protectedlorc^tothetfe^ 

structure eliminated prior to or during the expa^ of the fitter rnaterial 28 

wtththe underlying tube 20 below ft. While various types of mechanical 

«p««tons erf the urtfertying tube » 

been described, other techniques to push the filter material 28 
agafnstthewefib^ 

Pipe havingabrgeopen area. hthtom^<rf 20to 40 P e re eifi.arBalsolnthe 
pu^oflhelnvonion. ThereW^^^^^t,^^^ 

andttefirtermatertel^crwftwntrie^ 

the filer rr^ 28 trcc.igh the 0C^14 in tr» base pipe „ 
shown in Figure 2. 

Thefcrego^cisctc^anddM^ 
andexplanatevtherecrfarKJvan^cr^ 
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ate, as uvea as in the details of the Illustrated constructfon, may be 
without departing from the spirit of the invention. 
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1. Aweaboreoompteaontoola^^ 

a perforated body mads of an expand***© material; 
a fitter assembly mounted over aaM perforated body so as to 
cover the perforations in said body; 

a tool acting on said body to expand ft and saw liter mounted 
aroundttoaJtoweaMlttertoiii^ 

2. The assembly of deJm t, further comprising: 

a protective cover for said filter assembly which Is removable 

downhole. 



3. Theassemblyofdalml.wherein: 
i^exparxiaDieniaterfeJie 

toe weiibow, whereupon said toot expands eato corrugations to move saM 
filter toward the surface defining the weflbore. 

4. Thea«xxiibly<>fcfalm3,whon*i: 

said body assumes a rounded shape after expansion by said tool 

5. The assembly of dafrol, farther comprising: 

* reinforcement between said txrtyardsafo fitter assembly to 
support said fitter assembly in the area of eaW body perforations. 
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1 6. The assembly of claim 1, wherein: 

2 said perforated bod/ comprises a segment of a coied tubing 

3 string. 

1 7. The assembly of daim 6 9 wherein: 

2 saW segment has an open area in tfie range of up to about 40%. 

1 8. The assembly of claim 6, wherein: 

2 said segment is flexible. 

1 9. The assembly of daim 6. wherein: 

2 said segment is made from a flat member which is roUed Into a 
*<J 3 tube with a sealed longitudinal Joint 

1 10. The assembly of daim 6, wherein: 

2 scdd segment te made from a flat member and rofled spfratty to 

3 a desired diameter having Its spiral seam sealed, 

1 11. The assembly of data 3, wherein: 

2 said perforated body comprises a segment of a coiled tubing 

3 string. 

t 12. The assembly of dakn 1 1. further comprising: 

2 a reinforcement between said body and said fitter assembly to 

3 support said «ter assembly in the area of said body perforations. 
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t3. UK assembly of claim 12, further conprfsmg; 

a protective cover for said fitter assembly which is removable 

downhcJe. 



14. Anteltrttf^ completion, comprises: 

tunning ki a tubutar body wBh perforations and a fitter assembly 
mounted over the perforations on the body; 

expanding the tubular bodydownhole, 

15. The method of daim 14. fartnerccmpmfeg: 

provkfng a pratecfive covering over the ■teressemtaiy for noHn; 
removing the protective covering downhole. 

16. The method of daJm 14, further cornprfstog: 
comigaSngsakl tubular body; 

altering said conugating Into a rounded shape by virtue of saw 

expanding. 

17. The method of data 14, further comprising: 

engaging the weObore with the Star assembly due to said ex- 
panding; 

using a segment of oofted tubing as said tubular body. 
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18. The method of claim 14. further comprising: 

providing a support between saW tubular body and saJd fitter 

assembly. 

19. The method of daim 14, further cornprieing: 

providing an open area on said tubular body of up to about 40%. 

20. The method of dafm 1 7. lurther comprising: 
corrugating said tubular body: 

altering said corrugating into a rounded shape by virtue of said 

expanding. 
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21. X wellbore completion assembly comprising an 
expandable porous downhole screen. 

22. A wellbore completion assembly as claimed in claim 

21, wherein said screen comprises a filter material 
which, in use, is radially expanded towards the 
wellbore. 

22. A wellbore completion assembly as claimed in claim 
22, wherein the screen, in use, is expanded so as to 
push the filter material directly against the wellbore. 

24. A wellbore completion assembly as claimed in claim 
22 or 23, wherein the filter material is flexible. 

25. A wellbore completion assembly as claimed in any of 
claims 21-24, wherein said screen is disposed on coiled 
tubing. 

26. A wellbore completion assembly as claimed in claim 

25, wherein at least a portion of said coiled tubing is 
perforated. 

27 . A wellbore completion assembly as claimed in claim 

25 or 26, wherein said coiled tubing is expanded, in 
use, thereby expanding said screen. 

26. A wellbore completion assembly as claimed in claim 

26 or 27, further comprising a reinforcing grid between 
at least part of said filter material and at least part 
of the perforated portion of said coiled tubing, said 
reinforcing grid substantially preventing extrusion of 
said filter material through said perforated coiled 
tubing. 

29 . A wellbore completion assembly as claimed in any of 
claims 25-26, wherein at least a portion of said coiled 
tubing is initially corrugated in shape. 
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30. X we 11 bore completion assembly as claimed in any of 
claims 21-29, further comprising a disposable or 
removable outer cover for protecting said screen during 
delivery downhole. 

31. A wellbore completion tool assembly substantially 
as hereinbefore described with reference to the 
accompanying drawings. 

32. A method of well completion substantially as 
hereinbefore described with reference to the 
accompanying drawings. 
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